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(1) A woven fabric manufacturing method wherein the 
non-torque crimped yarn A composed of a filament formed by 
side-by- side compounding of the denatured polyethylene 
terephthalate created by copolymer izat ion of 5 -sodium 
sulfoisophthalic acid and nylon 6, and the yarn B composed of 
a polyester filament having a boiling water shrinkage rate of 
8 % or less and a birefringence An of 0.05 through 0.11 are 
used to produce a woven fabric,- wherein at least one' of the 
warp and weft is made up of alternate arrangement of a 
plurality of yarns A and a plurality of yarns B, and the 
woven fabric having been produced is subjected to hot water 
treatment . 

(2) The woven fabric manufacturing method described in 
Claim 1 wherein both the warp and weft are made up of 
alternate arrangement of a plurality of yarns A and a 
plurality of yarns B. 

(3) The woven fabric manufacturing method described in 
Claim 1 wherein only one of the warp and weft is made up of 
the aforementioned yarn A alone. 

3. DETAILED DESCRIPTION OP THE INVENTION 
(INDUSTRIAL FIELD OF APPLICATION) 
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The present invention relates to a method of 
manufacturing the woven fabric characterized by excellent 
air-permeability even when it is wet. 

(PRIOR ART) 

The cotton woven fabric is often used as the material 
of the clothing to be worn at the height of summer 
characterized by high temperature and high humidity. The 
cotton swells by absorbing moisture and causes an increase in 
the apparent cover factor. Thus, if the cotton woven fabric 
is placed in close contact with the human skin and is exposed 
to perspiration, the cotton woven fabric absorbs sweat to 
reduce air-permeability. Then the fabric sticks to the skin, 
giving unpleasant feeling. To put it another way, when the 
cotton woven fabric is wet, it does not offer a comfortable 
material of clothing. 

A natural fiber such as cotton and wool has been known 
to have its crimping rate reversibly changed by a change in 
humidity. However, this change is to small to solve the 
aforementioned problem when wet. This change can be 
identified from a macroscopic viewpoint only in the fiber 
aggregate characterized by smaller inter- fiber restriction as 
exemplified by bat wool such as bedding and pillow, and 
cotton wadding such as cold weather protection clothing. 
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In the meantime, it is known that reversible change in 
crimping rate of the synthetic fiber can be achieved by using 
an acrylic synthetic fiber as a bat wool and by drying it, as 
disclosed in the Unexamined Japanese Patent Application 
Publication No. 55-93860 (Tokkaisho) . However, despite a. 
change of crimp in this fabric, this fiber is used only as a 
bat wool, not used to improve the air-permeability of the 
woven fabric when wet. 
(OBJECT OF THE INVENTION) 

The object of the present invention is to provide a 
method of manufacturing the woven fabric using the crimped 
yarn subjected to a reversible change in crimping when 
moisture is absorbed or removed, wherein the air-permeability 
is improved when moisture is absorbed. This is intended to 
offer a woven fabric capable of improving the air- 
permeability in the wet state and minimizing the feeling of 
being sticky or stuffy. 
(Construction of the Invention) 

The present invention provides a woven fabric 
manufacturing method wherein the non- torque crimped yarn A 
composed of a filament formed by side-by- side compounding of 
the denatured polyethylene terephthalate created by 
copolymerization of 5-sodium sulf oisophthalic acid and nylon 
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6, and the yarn B composed of a polyester filament having a 
boiling water shrinkage rate of 8 % or less, and a 
birefringence An of 0.05 through 0.11 are used to produce a 
woven fabric wherein at least one of the warp and weft is 
made up of alternate arrangement of a plurality of yarns A 
and a plurality of yarns B, and the woven fabric having been 
produced is subjected to hot water treatment. This 
arrangement increases the air-permeability when moisture is 
absorbed. 

In the non- torque crimped yarn A composed of a filament 
formed by side-by-side compounding of the denatured 
polyethylene terephthalate created by copolymerization of 5- 
sodium sulfoisophthalic acid and nylon 6, a change in crimp 
is often observed when moisture is absorbed and removed. The 
denatured polyethylene terephthalate of this composite 
filament prefers that the amount of copolymerized 5 -sodium 
sulfoisophthalic acid should be 15 mol % or less, rather 1 
through 7 mol % in particular. The nylon 6 is preferred to 
have a limiting viscosity [n] of 1.0 through 1.4 (when 
measured by an m-cresol solution at 3 0 °C) . If required, a 
matting agent, coloring agent, antistatic agent and heat 
stabilizing agent can be added to both components. Further, 
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it is preferred that the non- torque crimp should be formed by 
heated fluid push- in method wherein the spun and drawn 
composite filament is blown onto or into the net conveyor or 
chamber by a heated fluid jetting nozzle. This method 
provides a crimped yarn wherein the crimp has a smaller pitch 
and amplitude on a stable basis, without any twist that may 
produce a torque in the crimp, or confounding between 
composite filaments. 

The aforementioned non-torque crimped yarn exhibits a 
great difference between the dry and wet crimping rates, 
wherein the dry crimping rate of the non- torque crimped yarn 
is greater than the wet crimping rate by 30 % or more. 

The dry and wet crimping rates are measured as follows: 
The non- torque crimped yarn produced in the aforementioned 
procedure is placed on a small skeining device, which is 
loaded with 2 mg/de. This is dipped in boiling water for 20 
minutes, and is then subjected to natural drying for 24 
hours. The small skeining device having been treated in the 
aforementioned manner is left to stand for two hours at 3 0 °C 
with a relative humidity of 90 % RH, if the sample is wet. 
If the sample is dry, the sample is dried in 'a constant- 
temperature dryer at 60 °C for 30 minutes. The small 
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skeining device is loaded with 200 mg/de. One minute 
thereafter, the length 4 is measured. Then the load is 
changed to 2 mg/de. One minute thereafter, the length t 2 is 
measured. Thus, the crimping rates are obtained according to 
the following formula: Crimping rate = 100 U 1 - £ 2 ) / £ 1 

Even if the aforementioned non-torque crimped yarn 
exhibits an excellent difference in the crimping rate between 
the states of being wet and dry, this is not sufficient to 
produce the woven fabric as the object of the present 
invention. To put it another way, the non-torque crimped 
yarn alone is incapable of forming a woven fabric wherein 
air-permeability spaces of a three-dimensional structure can 
be produced when moisture is absorbed. Since the change in 
the shape of crimp in the non- torque crimped yarn is produced 
as a result of absorption of moisture by the nylon component 
of the composite filament as a constituent, the stability in 
shape of the non- torque crimped yarn alone is deteriorated, 
and the product will be characterized by poorer grade and 
unpleasant texture, if used as a material of clothing. 

To solve this problem, the present invention employs 
the yarn made up of the polyester filament having a boiling 
shrinkage rate is 8 % or less and a birefringence An of 0.05 
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through 0.11, in combination with the aforementioned non- 
torque crimped yarn. The polyester filament yarn used in 
combination with the non- torque crimped yarn provides the 
woven fabric wherein the air-permeability spaces of three- 
dimensional structure are formed when water is absorbed. Not 
only that, the polyester filament yarn also ensures the 
excellent thermal setting property of the woven fabric, the 
high grade resulting therefrom, superb physical properties 
and pleasant texture,. However, if the yarn has a boiling 
water shrinkage rate exceeding 8 %, it will shrink in the 
woven fabric to increase the restriction among constituent 
thread strips and to hinder a change in the crimp of the non- 
torque crimped yarn. This will result in a failure of 
producing the woven fabric wherein the air-permeability is 
intensified when water is absorbed. Further, if the 
birefringence An is below 0.05, the thermal stability will be 
deteriorated, and the boiling water shrinkage rate will be 8 
% or less, thereby adversely affecting a change in the crimp 
of the non- torque crimped yarn. Thus, such a yarn cannot be 
used as a material of clothing. If the birefringence An is 
over 0.11, the thermal setting performance will be 
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deteriorated, with the result that the woven fabric as the 
object of the present invention cannot be achieved. 

The polyester filament yarn having a boiling water 
shrinkage rate of 8 % or less, and a birefringence An of 0.05 
through 0.11 can be produced according to the aforementioned 
procedure : 

The polyethylene terephthalate having an natural 
viscosity of 0 . 5 through 0 . 8 is melt-spun from the nozzle and 
is taken up at a high speed, thereby producing a yarn. 

The^ optimum take-up speed in this case differs 
considerably according to the molecular weight of the 
polyethylene terephthalate, the state of catalyst molecular 
in the polymer, the blending of additives and third 
components, the process of the copolymerization and 
polymerization, and other conditions. For example, the take- 
up speed of 4500 through 5500 m per minute is . appropriate for 
the polyethylene terephthalate obtained by the direct 
polymerization process using a Sb-based catalyst. The take- 
up speed of 3900 through 4500 m per minute is appropriate for 
the polyethylene terephthalate obtained by the 
transesterif ication process using a Ti-based catalyst. The 
take-up speed of 3500 through 4500 m per minute is 
appropriate for the denatured polyethylene terephthalate 
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formed by co-polymerization of a third component such as 3,5- 
dicarboxy benzene sodium sulfonate. Further, the take-up 
speed varies according to such conditions as denier, cross 
section geometry and cooling speed of the constituent polymer 
in addition to polymer. Generally, the yarn can be produced 
at a lower take-up speed, as the denier of the filament is 
smaller, the cross section is more deformed from a circle and 
the cooling speed of the discharge filament is higher. 

It is also possible to use another manufacturing method 
wherein a spun-out thread strip is once cooled below the 
glass transition point temperature, reheated through a 
heating zone at a temperature of 100 to 250 °C or less, and 
is taken up at a speed of 1500 through 4500 m per minute. 

Further, it is also possible to use still another 
manufacturing method wherein the unoriented yarn obtained by 
taking up a spun-out thread strip at a speed of 2500 through 
4000 m per minute 2 through 8 % is subjected to relaxation - 
processing at a temperature of 150 °C or more, and is cool- 
drawn at a draw magnification rate of 1.2 through 1.5 times. 

It is also possible to use a further manufacturing 
method wherein the unoriented yarn taken up at a speed of 
1000 through 2500 m/minute is drawn by about twice the length 
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at a temperature of 150 °C or more and is subjected to 
relaxation processing by 2 to 8 %. This is further cold- 
drawn by 1.2 through 1.5 times. 

The woven fabric using the aforementioned non- torque 
crimped yarn A and polyester filament yarn B , wherein air- 
permeability spaces of three dimensions are formed when water 
is absorbed is produced by using the yarn wherein at least 
the warp and weft is made up of the alternate arrangement of 
a plurality of yarns A and a plurality of yarns B. There is 
no particular restriction to the weaving texture. Plain' 
weaving, twill weaving or other form of weaving can be 
employed. Even if yarns A and B are used, the woven fabric 
characterized by air-permeability spaces of three dimensions 
being formed when water is absorbed cannot be produced, if 
yarns are used in such a way that at least one of the yarns A 
and B formed in an alternate arrangement is made up of one 
yarn, or one of the warp and weft is made of yarns A alone, 
and the other is made of yarns B alone, for example. 

Figs. 1 through 3 show an example of each of the woven 
fabric textures of the prevent invention. 

In the woven fabric of Fig. 1, the warp and weft of the 
plain weaving each are made up of alternate arrangement of 
four non- torque crimped yarns A and two polyester filament 
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yarns B-. The woven fabric of Fig. 2 shows the woven fabric 
is formed by weft rib weaving and plain weaving. It is made 
of the warp produced by alternate arrangement of six yarns A 
and six yarns B, wherein the weft is made of yarn A alone. 
The woven fabric of Fig. 3 is produced by a derivative of 
plain weaving, wherein the warp is made of yarns A alone, and 
the weft is made by alternate arrangement of four yarns A and 
four yarns B. 

As described above, in the woven fabric wherein at 
least one of the warp and weft is made by alternate 
arrangement of a plurality of yarns A and a plurality of 
yarns B, when water is absorbed, roughened structures are 
separately formed especially at the portion wherein a 
plurality of yarns A and a plurality of yarns B are adjacent 
to each other. This results in formation of air-permeability 
spaces of three dimensions. Since greater air-permeability 
spaces can be obtained, it is preferred to use the weaving 
texture containing a greater number of upliftings and a small 
number of crossing points, as shown in Figs. 2 and 3. 

The woven fabric produced according to the 
aforementioned texture is subjected to heat treatment in 
order to ensure easier deformation at the time of absorbing 
water. This hot water processing is preferably performed at 
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a temperature of 90 °C or more. It can be performed in the 
commonly practiced scouring or dyeing process. It goes 
without saying that, after hot water treatment, the material 
is dried. Alternatively, it is further subjected to the 
finishing process of width adjustment and others. 

In the woven fabric produced by the aforementioned 
method of the present invention, the spaces between yarns are 
reduced and amount 'of air-permeability is reduced when it is 
dry. When water is absorbed, the spaces between yarns are 
increased in size and the amount of air-permeability is 
increased, accordingly. This change is repeated reversibly. 
This change is caused by the synergy among the following 
factors: (l) when water is absorbed, a concave -convex 
structure is formed or intensified on the surface by the 
texture wherein at least one of the warp and weft is made by 
alternate arrangement between a plurality of non- torque 
crimped yarns and a plurality of polyester filament yarns, 
whereby air-permeability spaces of three dimensions are 
formed; (2) crimping of the non-torque crimped yarn is 
reduced and apparent size of the yarn is reduced, whereby the 
spaces between yarns are increased; and (3) the yarn is 
elongated as a result of reduction of crimping of the non- 
torque crimped yarn and the weave crimping is increased, 
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whereby spaces of three dimensions between yarns are created. 
To put it another way, the method of the present invention 
provides the woven fabric having the functions that cannot 
possibly be found in any of the conventional woven fabrics. 
The woven fabric produced by this method of the present 
invention is preferably utilized as materials of sports wears 
and summer wears. It provides the advantage of minimizing 
the possibility of the inside of the clothing becoming stuffy 
and sticky at the time of sweating. 
(Embodiment) 

The following describes the specific embodiment of the 
present invention: The denatured polyethylene terephthalate 
having a limiting viscosity of 0.4 (when measured by an 
orthochiorophenol solution at 25 °C) obtained by 
copolymerization of 2 . 6 mol % of 5-sodium sulfoisophthalic 
acid, and the nylon 6 having a limiting viscosity [n] of 1.0 
(when measured by a methacresol solution at 30 °C) obtained 
by copolymerization of 2.6 mol % of 5-sodium sulfoisophthalic 
acid were spun out at a compounding ratio of both components 
of one to one, at a spinning temperature of 280 °C and at a 
spinning speed of 750 m per minute, using a side-by-side 
spinning nozzle (48 spun-out filaments) . After that, the 
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material was subjected to stretching heat treatment at a 
temperature of 130 °C, and was then passed through into the 
nozzle for injecting the hot air having a temperature of 190 
°C. This was followed by the step of crimp processing by 
heated fluid press-in operation, whereby the material was 
taken up as a crimped textured yarn on a continuous basis. 
The resultant non-torque crimped yarn had a total size of 
about 150 deniers. The yarn had a dry crimping rate of 
22.2 % and a wet crimping rate of 6.2%. 

The polyethylene phthalate having a natural viscosity 
of 0.64 was drawn at a spinning temperature of 290 °C at a 
speed of 5000 m per minute using a spinning nozzle (48 spun- 
out filaments) . The polyester filament yarn having been 
obtained had a size of 150 deniers. 

The woven fabric having the texture of Fig. l was 
produced using the aforementioned non-torque crimped yarn A 
and polyester filament yam B. A dyeing finishing process 
consisting of the steps of scouring, presetting, dyeing and 
final setting was applied to the woven fabric having been 
produced. The dyeing finishing process used was the normal 
method that is made up of the scouring step including the 
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step of treatment by the hot water having a temperature of 90 
°C or more. 

For the sake of comparison, a dyed woven fabric was 
produced according to the same procedure as the above, except 
that the normal 150 de/48 fil polyester filament yarn c 
having a boiling water shrinkage rate of 8 % or more was used 
instead of the aforementioned polyester filament yarn B. 

Table 1 shows the performances of the woven fabric 
produced according to the aforementioned procedure: 



Table 1 





Embodiment 


Comparative example 


Woven fabric texture 


Fig. 1 


Fig. 1 


Finished density 
(yarn/cm) 


Warp 


22 


22 


Weft 


22 


22 


Grade (chronological change 
according to normal 
temperature and humidity 


None 


Embossing occurs and 
surface appearance is 
faulty. 


Change when wet 


The portion of yarn A 
is uplifted to cause a 
high concave- convex 
structure to appear. 


A low concave -convex 
structure appears. 



As shown in Table 1, in the woven fabric obtained by 
the method of the present invention, the roughened structure 
is produced or intensified when wet, whereby air-permeability 
is improved. 

(EFFECTS OF THE INVENTION) 



The method of the present invention provides a woven 
fabric preferably used as the material for sports wear and 
summer wear, wherein, when moisture is absorbed, the air- 
permeability is improved and the feeling of being sticky or 
stuffy is minimized. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 through 3 are! texture drawings showing examples 
of the woven fabric of the jpresent invention. 

A. Non- torque crimped yarn 

B. Polyester filament yarn 
Applicant: Teijin Limited 

Assignee: Patent Attorney, HODAKA Shunichi 
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Fig. 1 

Fig. 2 

Fig. 3 



